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[57] ABSTRACT 

In a system of this invention, either a first type flat panel 
display unit or a second type flat panel display unit 
which is different in type from the first type flat panel 
display unit can be selectively, mechanically, and elec- 
trically connected and disconnected to and from a base 
unit. The base unit includes a pqy^er supply for applying 
a reference voltage, and applies the reference voltage to 
. a display unit which is mechanically and electrically 
connected therio. The first type flat panel display unit is 
driven by the reference voltage. The second type flat 
panel display imit includes a voltage converter, and is 
driven by a voltage converted from the reference volt- 
age, with the above amngement, the system can use a 
plurality of flat panel display units with one base unit. 

€ Claims, 4 Drawing Sheets 
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can be selectively, mechanically, and electrically oon- 
POSTABLE GOMPUTER TO WHICH DIFFERENT nccted to one type of main body. 

TYPES OF FLAT DISPLAY PANELS CAN BE It is another object of the present invention to pro- 

ATTACHED vide a system wherein a plurality of types of display 

S units having different driving voltages can be selec- 
This is a continuation of application Ser. No. tivdy, mechanically, and electrically connected to one 
07/514,027, filed on Apr. 27, 1990, now abandoned. type of main body. 

- It is still another object of the present invention to 

BACKGROUND OF THE INVENTION pmnde a system herein a transmission type liquid 

1. Fidd 6tibt Invention 10 crystal display and a reflection type liquid oystal dis- 
The present invention relates to a system, such as a play can be selectively, electrically, and mechanically 

Iqrtop type ponable computer or a laptop type word- oonnected to one type of main body. 
p iocc sBor , wherein a flat panel dfaplay unit is connected It is stiU asother object of the present kyentson to 
to a main body and, more particularly, to a system provideavystem wherein a monochromatic liquid cry s- 
wherein aflat pand display unit can be detached firom a IS tal display and a color liquid crystal display can be 
body. selectively, electrically, and mechanically ooianected to 

2. Description of the Related Art one type of main body. 

In recent years» laptop type portable oomputen hav- A system of the present invention comprises a mam 
ing bodies to which large-size flat puiel display body, a first flat panel display unit detachably mounted 
units are rotatably connected have been widely used. 20 on the main body, and a second flat pmiel display unit 
These laptop type pcirtable computers are disclosed in, which i different in type firtmi the first flat panel (fisplay 
e.g.» U.S. Pat Nos. 4,497,036, 4,571,456, 4,667^99, unit and is detadiably mounted on the main body. The 
4,730.364, 4.739,316, 4,742,478, 4,749,364, 4,781,422, main body indudes a first mechanical connecting por- 
4,839,837, 4,846,536, 4,852,033, 4,684,523, 4^894,792, tion, a first connector, a di^y fcontroUcr electrically 
4,901,261, and 4,903,221. 25 connected to the first connector, and a power supply. 

Of these laptop type portable computers, display electrically connected to the first connector, for apply- 
detachable type portable computers disclosed in, e:g., ing a refeitnce voltage tbereta The first flat panel dis- 
U.S. Pat No. 4,749.364. U.S. patent ^ypUcation Ser. play unit includes a first flat panel display, a second 
Nos. 07/428,772, and 07/406.614 have flat panel display mechanical connecthig poitioiii detachably and mechan- 
units detachable from computer main bodies. A diq;>lay 30 ically connected to the first mechanical connecting 
detachable type portable computer of this type is used pordon, a second connector detadsably and electrically 
in the following two types of operation modes. In the connected to the first connector, and a first dispky 
first operation mode, a flat panel display unit is dectri- circuit for displaying data firom the display controller 
cally and mechanically connected to a computer main through the .first and second connectors and displaying 
body. In the second operation mode, the flat panel dis- 35 data on the first flat panel display in a first display 
play unit is detached from the computer main body, and method upon reception of the reference voltage from 
the computer main body is electrically connected to a the power supply. The second flat panel display unit 
CRT display unit An operator normally operates the includes « second flat panel display, a third mechanical 
display detachable type portable computer in the first connecting portion detachably and mechanically con- 
operation mode. Since currently available flat panel 40 nected to the fim mechanical connecting portion, a 
displays have low resolutions, when an operator wants third connector d et acha b ly and electricaUy oonnected 
to see high-resolution images, he/she electrically con- to the first connector, and a second display circuit for 
nects a computer body to a CRT di^lay unit When the displaying data from the display controller through the 
c^ierator uses the computer main body by connecting it first and third oonnecton and displaying dau on the 
to the CRT display unit, he/she detaches the flat panel 45 second flat panel display by a second di^lay method 
display unit from the computer main body because it upon reception of the xeferoice voltage from the power 
interferes with this type of operation. In this case, there- supply . 

fore, the operator operates the computer main body In the system of the present invention, the second 
without the flat panel display unit mechanical connecting portion of ^ first flat puiel 

Although the flat panel display unit can be detached 30 diq)lay unit or the third mechanical connecting portion 
from the main body of the above-described display of the second flat pand display unit can be mechanically 
detachable type por^le computer, a flat pand display connected to ^e first nkechanical connecting portion of 
unit to be mounted on one type ofportable computer is the main body, and at the same time, the second connec- 
limited to only one type. Various types of flat pand tor ofthe first flat pand dispUy unit or the third connec- 
disphiys are currently available, eg., a reflection type 55 tor ofthe second flat pand display unit am be dectri- 
liquid crystal di^lay for reflecting external light, a cally connected to die first connector of the main body, 
transmission type liquid crystal display for receiving With this arrangement, a user can use a plurality of 
light from the rear surface, a color liquid cr^al dis- typcsof flat pand disf^y units for one main body. That 
play, and a plasma diq^y. In spite of tibese various is, the user can enjoy a wide range of choice with regard 
types of diH>lays, a user can um only one type of flat 60 to flat pand dispUy units. In addition, a currently used 
paad display for one type of display detachable type old type flat pand diq>lay unit can be easily replaced 
portable computer because the physical and dectricd with a newly developed high-peiformance flat pand 
^edficalions of a ocmiputer body are matched with display unit 

only one type of diq>lay . Additiond objects and advantages of the invention 

65 will be set forth in the description which follows, and in 

SUMMARY OF THE INVENTION part will be obvious from the docription, or may be 

It is an object ofthe present invention to provide a learned by practice of the invention. The objects and 
system wherein a plurality of types of flat pand dispbys advantages of the invention may be realized and ob- 
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tained by means of the instnuncfitalities and combina- 13» a fourth 1^ which is fixed in the display unit case 
tions particularly pointed out in the appended daims. and is detachably and fOtataUy connected to the base 

npipp nPQTB f pnnu nj: -rm to a wiKr.<5 wut 3 in the leg (not shown) mounted groove 23. a pair 
BRIEF DESCRIPTION OF THE DRAWINGS respectively engaged with the pair of 

The accompanying drawings, which are incoxpo- S holes in both ends of &e keyboard unit 11, a pair of 
rated in and constitute a part of the spedficatiODy DIus- second springs 79 for causing the di^lay unit 7 to hop 
trate presently preferred embodiments of the invention, up, and a pair of second slide buttons 83 for respectively 
and together with the general description given above actuating the pair of third latches 8L A tUrd connector 
and the detailed description of the preferred embodi- is fixed in the third leg 73. When the third 1^ 73 is 
ments given bdow, serve to e]q»lain the princqiles of the 10 mechanically connected to the socket 13, the third con- 
invention, nector electrically connected to the first connector 17 is 

FIG. 1 is a p er sp e cti ve view, showing an outer ap^ fixed in the first leg 53. A second rotatable lever is 
pearance of a system of the present invention, for ex- rotatably fixed to the third leg 73. The second rouuble 
plaining its arrangement; lever has a pair of fourth latches which are re^)ecti vely 

FIG. 3 is a block diagram for explaixiing an arrange- 15 engaged with the pair of holes in the firont surface of the 
ment of the system of the present invention; socket 13. 

FIG. 3 n a perspective view, showing an outer ap- Similar to the back-light type liquid crystal display 
pearance of the system, for explaining an arrangement imit 5 and the reflection type liquid crystal display unit 
tnacase wbereinoneof ai^uraUty of typesof Oatpanel 7, the color type liquid ciystal display unit 9 includes a 
display units is connected to a msdn body; and 20 display unit case, a color type liquid crystal d^lay 91 

FIG. 4 is a per^)ective view, showing an outer ap- housed in the display unit case, a fifth leg 93 which is 
pearance of the system, for exjdaining a state in whidi fixed to the display unit case and is detachably and 
the flat pand display unit in FIG. 3 is dosed. mechanirally coxmected to the socket 13, a nxth leg 

*i^~»ATT«!v% vN«c»i^nyn^vT#^vrTR? (uot showu) which is fixcd to thc displsy uuxt casc sud 

'^^irJ^^Y—^SIJ^^ 25 b detachably and rotatably connected to the base unit 3 

PREFERRED EMBODIMENTS ^ ^^imted groove 23, a pair of fifth latches 101 

A system according to an embodiment of the present respectively engaged with the pair of boles in both ends 
invention wiU be described bdow with reference to the of the keyboard unit 11, a pair of third springs 99 for 
accompanying drawings. causing the display unit 7 to hop up, and a pair of third 

FIG. 1 is a perspective view for explaining an ar- 30 slide buttons 103 for respectivdy actuating the pair of 
rangement of die system according to the present inven- fifth latches 101. A fourth connector is fix^ in the fifth 
tion. A system 1 of the present invention includes a base leg 93. When the fifth leg 93 is mechanically connected 
unit 3, a back-light type liquid crystal display unit 5, a to the sock^ 13, the fourth connector electrically con- 
reflection type liquid crystal display unit 7, and a color nected to the first connector 17 is fixed hi the fifth leg 
type liquid crystal display unit 9. The base unit 3 has a 3S 93. A third rotatable lever is rotatably fixed to the fifth 
front portion and a rear portion. The front portion has leg 93. The third rotatable lever has a pair of sixth 
a keyboard unit 11 and a slidable handle 19 respectively latches which are respectively engaged with the pair of 
arranged on its upper surface and front end surface. The holes in the front surface of the socket 13. 
rear portion has a socket mounted hollow 21 and a leg When one of the display units 5, 7, and 9 is selected to 
mounted groove 23. A socket 13 b rotatably connected 40 be mechanically and electrically connected to the base 
to the socket mounted hoUow 21. A first connector 17 tmit3, the base unit 3 can be used as a laptop PC FIGS, 
is fixed in the socket 13. In addition, the base mit 3 has 3 and 4 are perspective views respectively showing 
a floppy disk drive 15. outer appearances of the system when the back-light 

The back-light type liquid crystal display unit 5 in- type liqdd crystal display unit 5 b dectrically and me- 
dudes a display unit case, a back-light type liquid crys- 45 chanically connected to the base unit 3. When the dis- 
tal display 51 housed in the display unit case, a first leg play unit 5 b mechanically and dectrically connected to 
53 which b fixed to the display unit case and b detach- the base unit 3, the di^y unit S can be pivoted be^ 
ably and mechanically connected to the socket 13, a tween an open position to allow an operator to see the 
second leg 57 which b fixed to the display unit case and di^y screen and a closed position where the diq)lay 
is detachably and routabiy connected to the base unit 3 50 unit 5 covets the keyboard unit IL ShnHarly, when the 
in the leg mounted groove 23, a pair of first latches 61 reflection type liquid crystal display unit 7 or the color 
rcspectivdy engaged with a pair of holes in lK>th ends of type liquid crystal display unit 9 b dectrically and me- 
the keyboard 11, a pur of first springs 59 for causing the chanicaDy connected to the base unit 3, the d^lay unit 
display unit 4 to hop up, and a pair of first slide buttons 7 or 9 can be pivoted between the open position to 
O for rcspectivdy actuating the pair of first latches 6L 55 allow an operator to see the dispUy screen and the 
A second connector b fixed in the first leg 53. When the dosed position whm the diqday unit 7 or 9 covers the 
fifst leg 53 b mechanically connected to the socket 13, keyboard unit Ih 

the second connector b dectrically connected to the In tfabenbodhnent, each dUsplay unit has two legs. In 
first connector 17. A first rotatable lever 55 b rot^ably die system of the present invention, however, each 
fixed to die first leg 53. The firrt rotatable lever 55 has 60 display unit and the base unit are not limited to q)edfic 
a pair of second latches which are respectivdy engaged structures as loag as each display unit can be rotatably, 
with a pabofholes in the front surflice of die socket 13. dectrically, and mrchanically connected to the base 

Snnilar to the back-Ugbt type liquid crystd dispUty unit 
unit 5b the reflection type liqdd crystd c^play unit 7 FIG. 3 b a hlodc diagram for expbining a circuit 
bidttdes a dii^y unit case, a reflection type liquid 65 anang e m ent of die system of the embodiment The base 
o^td display 71 housed in the display unit case, a third unit 3 indudes a drcuit modde endosed with a dotted 
leg 73 which b fixed to the di^y unit case and b line in FIG. 2, a power supply 319 for ^iplying a refer* 
detadisibly and medianically connected to die socket ence voltage VI through the circuit modde and the 
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connector 17 to a display unit connected to the base unit the third leg 73 is mechanically connected to the socket 
d^akeyboard ll,andafloppy diskdrivelS. ACPU301 13. The display unit 7 includes a gny scale controller 
performs data processing. A main satemory 303 stores 707. The gray scale controller 707 is dectrically con- 
data to be procttsed by the CPU 301. A <tisplay control- nected to the third connector 701, and receives display 
ler 313 controls an operation of a display unit connected 5 data Dl and the reference voltage VI from the driver 
to the base imit 3. A video memory 315 stores data to be 317 and the power supply 319, r e sp e c t i vely, through the 
displayed on the display screen of a dkplay unit con- first and seomd connectors 17 and 70L The gray scale 
nected to the base nnit 3. A keyboard controller 311 controller 707 is driven by the reference voltage VI, 
controls an opeiation of the keyboard IL A floppy disk and converts the display data Dl into diq^y data D3 
controller 309 controls an operation of tile floppy disk 10 having gray scale data. The display unit 7 inchadesdriv- 
drive 15. A system controller 315 controls operations of ers 709 and 711. The driver 709 is electrically connected 
the keyboard controller 311, the floppy disk controller to the gray scale controller 707 and the third connector 
309, the display controller 313, the CPU 301, and the 701, and receives the reference voltage VI from the 
main meoKiry 303 which are connected to the system power supply 319 through the first and third connectors 
controller 305 through an internal bus 307. A driver 317 IS 17 and 701, and the display data D3 from the gray scale 
sends display data Dl output from the display control- controller 707. The driver 709 is driven by the reference 
ler 313 through the connector 17 to a dis^iday unit con- voltage VI, controls rows of the liquid crystal display 
nected to the base unit 3. 71 in accordance with the display data D3. The driver 

Tbe back-light type liquid crystal display unit 5 in- 711 is electrically connected to the third connector 701, 
dudes a second connector 50L The seccmd connector is 20 and receives the reference voltage VI and tiie display 
dectrically connected to the first connector 17 when data Dl frran the power supply 319 and the driver 317, 
the first leg 53 is mechanically connected to the socket reipectively, through the first and third connector 17 
13. The display unit 5 includes a voltage converter 503. and 701. The driver 711 is driven by the reference volt- 
The vdtage converter 503 is dectrically connected to age VI, and controls columns of the liquid crystal dis- 
the second connector 501, and recdves the reference 25 play 71 in accordance with the display data Dl. With 
voltage VI from the power supply 319 through the first the above-described arrangement, the reflection type 
and second connectors 17 aiKi 501. The voltage con- Uquid crystal display unit 7 can display monochromatic 
verter 503 converts the reference vdtage VI into a data having gray scde data on the reflection type liquid 
back-light driving vdtage V3. The display unit 5 in- cryscd display 71. 

dudes a back-li^t device 505 having a fluorescence- 30 The color type liquid crystd display unit 9 indudes a 
luminescence puid or an dectrdumincscence pand. fourth connector 901. The fourth connector 901 is dec- 
The back-Hght device 505 is electrically connected to trically connected to the first connector 17 when the 
the voltage converter 503, and receives the back-lig)it fifth leg 93 is mechanicdly connected to the socket 13. 
driving voltage V3 from the vdtage converter 503. The di^lay unit 9 indudes a vdtage converter 903. The 
Upon reception of the back-light driving voltage V3, 35 vdtage converter 903 is dectrically connected to the 
the backlight device 505 radiates light on the back-light fourth connector 901, and recdves the reference voh- 
type liquid crystal display 51 from its rear surface. The age VI from the power supply 319 through the fint and 
display unit 5 indudes a gray scde controller 507. The fourth connectors 17 and 901. The vdtage converter 
gray scde controller 507 is dectrically connected to the 903 converts the reference vdtage VI into a voltage V5' 
second connector 501, and recdves the display data Dl 40 for driving the odor liquid crystd display 73. The dis- 
and the reference voltage VI from the driver 317 and play unit 9 indudes drivers 909 and 91L The driver 909 
the power supply 319, respectively, through tiie first is dectrically connected to the fourth connector 901 
and second connectors 17 and 50L The gray scde con- and the vdtage converter 903, and recdves display data 
tidier 507 is driven by the rderence vdtage VI, and Dl from the driver 317 through the first anid fourth 
converts the display data Dl into display data D3 hav- 45 connectors 17 and 901, and the voltage V5 from the 
ing gray scde data. The display unit 5 indudes drivers voltage converter 903. The drivers 909 and 911 are 
509 and 511. The driver 509 is electrically connected to driven by the r e feren ce vdtage V5, and contzol rows 
the gray scde controller 507 and the second connector and columns of the liquid crystd ^^lay 91 in acoor- 
901, and recdves ^e reference voltage VI from the dance with the display^data Dl. Widi the above- 
power supply 319 through the first and second connec- 50 described arrangement, the cdor type liquid crystd 
tors 17 and 501 and the display data D3 supplied from display unit 9 can di^lay color data on the cdor type 
the gray scde controller 507. The driver 909 is driven liquid crystd display 91. 

by the reference vdtage VI, and controls rows of die In the system of the pment invention, the base unit 3 
liquid cryKd display 91 in accordance with the display indudes the power supply 319 for inlying the refer- 
data D3l The driver 911 is electrically connected to the 35 cnoe vdtage VI, and odi display unit which requires a 
aeoond connector 901, and receives the reference vdt- vohage o&a than the reference vdtage VI incorpo- 
age VI and tibe display data Dl from the power supply rates the converter for generating a required voltage 
319 and the driver 317, respectivdy, thro^Bb the first from the reference vdtage VI. Tlierefore, the back- 
aad second c onn ect ow 17 and 90L The driver 911 is Ught type fiat pand display unit 9 and the reOeetkm 
driven by the refcreaoe vohage VI and contids cd- CO typeflaipanddisplay unit 7 can be used with one type 
«nns of the liquid crystd dis|day 91 in accordance widi <tf base unit In addition, since the base unit 3 indudes 
the display data Dl. With the sbove-described arrange- the circuit for generating display data, and each display 
oicnt, the back-light type liquid crystd display unit 9 unit which requires monoduomatic diqilay data ho^- 
can diqslay monodirome data having gray scdedataon porstes the drcntt for generating monodiromatic dis- 
Ae badc-light type liquid crystd di^)lay 9L 65 play data from color dbplay data, die moooduxnnatic 

The reflection type liquid crystd display unit 7 in- typeflatpanddisplay unit9or7andthecdor typeflat 
dudes a third connector 701. The tiiird connector 701 is puid di^^y unit 9 can be used with one type of base 
dectrically connected to the first connector 17 when unit Moreover, in the system of the present invention. 
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if a low voltage is used as the l e fe re u ce voltage VI and 
is increased by the voltage converter 503 or 903 of the 
flat panel display unit 5 or 9» ance the low voltage is to 
be ^lied to the first and fourth oonneetors 17 md 901, 
even if an operator acddentally touches the connectors 
v/bm the flat pand display S or 9 is detached, he/she 
does not receives an electric shock of a high yohage. 

hk die embodhnent» the back^light flat panel display 
unit 8, the reflection type flat panel display unit 7, md 


8 


die color type fiat panel display unit 9 are used with the 10 device. 


second inherent display data for use by the second 

flat panel display module. 
X A port^e computer irystem according to ckun 1, 
wherein the first flat panel disphy module comprises a 
badc-liglbt type gray scale liquid crystal display and a 
back-ligiht device, the first inherent display data bemg 
gray scale data for use by the back-Ught type gray scale 
liquid crystal display, and the first inherent voltage 
bdng a badc-light voltage for drivmg die back-light 


single base unit 3 of the system. As another embodi- 
ment, however, only the t>ack-li^t type flat panel dis- 
play unit 5 and the reflection type flat pand display unit 
7 can be interchangeably used in the system. In this 
system, the display units 5 and 7 may respectivdy in- 
clude the gray scale controllers 507 and 707, or the base 
unit 3 may includes one gray scale controller so as to 
direcdy supply monochromatic data to the respective 
display units. As still another embodiment, a plasma 


3. A portable computer system accordbg to chum 2, 
w^ierdn the second flat pand diqiday module comprises 
a color liquid crystal display, the standard display data 
bdng provided to the color liquid crystd display from 

15 the display controller through the fir^t and second con- 
nectors, and the second inherent voltage bdng a color 
display voltage for driving the color liquid crystd dis- 
play. 

4. A portable computer system aocordmg to daun 2, 


type flat pand display unit can be used in a system in 20 wherein the second flat panel display module comprises 


addition to the back-light type flat pand di^lay unit 5» 
the rdlection type flat pand display unit 7, and the 
color type fiat pand display unit 9. 
Additiond advantages and modifications will readily 


a reflection-type gray scale liqdd crystd display, the 
standard voltege being provided to the reflection-type 
gray scale liquid crystd display ft om the power supply 
through the first and second connectors, and the second 


occur to those skilled in die art Therefore, the inven- 25 inherent display dau being the gray scale data for use 


tion in its broader aspects is not limited to the specific 
details, and representative devices, examples shown and 
described herein. Accordingly, various modifications 
may be made without departing from the spirit or scope 
of the generd inventive concept as defined 1^ the q>- 30 
pcnded claims and their equivdents. 
What is claimed is: 

L A portable computer system comprising: 
a base unit including a keyboard, a power supply for 
supplying a standard vohi^e, a display controller 35 
for supplying standard display data, and a first 
connector electrically coupled to the power supply 
and the display controller for recdving the stan- 
dard voltage and the standard dispby data; 
a first di^lay unit removably connecting to die base 40 
unit, the first display unit induding a second con- 
nector removably and electrically oonnecthig to 
the first connector, a first flat panel display modde, 
and a first converter circuit comprising a first volt- 
age converter circuit for automatically converting 45 
the standard voltage supplied by the power supply 
through the first and second connectors into a first 
inherent voltage for driving the first flat pand 
display module and a first data converter circuit for 
automatically converting the standard disfday data 50 
supplied by the diq>lay controller through the first 
azid second connectors into first inherent display 
data for use by the first flat pand dsplay module; 
and 

a second display unit removably connecting to the 55 
base unit in place of the first dispUiy unit, the sec- 
ond display unit comprising a ^ird connector re- 
movddy ud citoctricany connecting to the first 
connector, a second flat pand display module, and 
a aeoond converter drcuit comprising one of a 60 
second voltage converter circuit for automaticaUy 
converting the standard voltage supplied by the 
power supply through the first and third connec- 
tors into a second hiherent voltage for driving the 
second flat pand display modde and a second data 65 
converter circuit for automatically converting the 
ataadard display data supplied by the display con- 
troller throng the first and third connectors mto 


by the reflection-type gray scde fiquid crystd display. 
5. A portable computer system con^rising: 
a base unit induding a keyboard, a power supply for 
supplying a standard voltage, a display controller 
for supplying color display data, and a first connec- 
tor dectricdly coupled to the power supply and 
the display controller; 
a first flat p«id display unit removably connecting to 
the base unit, the first flat pand di^lay unit com- 
prising a second connector removably connecting 
to the first connector, a first gray scde converter 
circuit dectrically coupled to the second connec- 
tor, a gray scde liquid crystd dispby device elec- 
trically cou]^ed to the first gray scde converter 
circuit, a first voltage converter circuit dectrically 
coupled to the second connector, and a back-light 
device dectricaUy coupled to the first voltage con- 
verter drcuit, the first gray scale converter circuit 
automatically converting the color display daU 
supplied by the display controller througii die first 
and second connectm into first gny scde display 
data for use by the gray scde liqmd crystd display 
device, and the first voltage converter circuit auto- 
matically converting the standard voltage supplied 
by the power supply though the first and second 
connectors into a first 9peaaJ voltage for driving 
die badc-li^t device; 
a second flat pand display unit removably connecting 
to the base unit in place of the first flat pand dis- 
play unit, the second flat pand di^lay unit com- 
pri^ng a third connector removd>ly co nn e c t i ng to 
the first connector, a color liquid crystd display 
modde dectrically coupled to the third connector, 
and a second vdtage converter circuit dectrically 
coupled to the third connector, the color display 
data being provided to the color liquid crystd 
dsplay modde form the display controller through 
the first and second connectors, and the second 
voltage converter circuit automatically converting 
the standard voltage provided by the power supply 
through the first and third connectors into a second 
spedd vohage for driving the color liquid display 
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6. A portable computer system accordiag to daim 5, 
further comprismg a third flat panel display ooit remov- 
ably ooanectiag to the base unit in place of one of the 
first and second flat panel display units, the third flat 
panel disfday unit comprising m fourth connector re- 
movably connecting to the fiist connector, a reflection- 
type gray scale liquid crystal display device electrically 
coupled to the fourth connector, and a second grey 
scale convener circuit dectricaUy coupled to the fourth 


10 


connector^ the reflection-type gray scale liquid crystal 
display device being driven by the standard voltage 
provided through the flist and fourth connectors, and 
the second gray scale converter circuit automatically 
converting the color display data into second gray scale 
display data for use by the reflection-type gray scale 
liquid crystal display device. 
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(57) ABSTRACT 

A notebook computer with exchangeable LCD (liquid crys- 
tal display) unit is provided. The notebook computer makes 
use of a connector secured to the bottom of the LCD unit by 
fixing to a printed circuit board which is electrically coupled 
to the LCD unit and an LCD energy converter, engagement 
members secured to hinges of LCD unit for coupling the 
LCD unit and the body together, a bracket extended from 
one end of one engagement member for securing to the 
printed circuit board, and a receptacle on the body engaged 
with the connector. This eliminates the wiring process of 
prior art, resulting in a reduction of assembly time. Also, this 
makes a replacement of different size LCD unit possible. 
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NOTEBOOK COMPUTER WITH BRIEF DESCRIPTION OF THE DRAWINGS 

EXCHANGEABLE LCD UNIT „ n, r.^ ^ , ^ r 

The present invention will become fully understood from 

BACKGROUND OF THE INVENTION the detailed description given hereinbelow ilhistration only, 

1. Field of Invention 5 ^ limitative of the present invention, and 
The present invention relates to the field of notebook wherein: 

computer and more particularly to a notebook computer with FIG. 1 is a partial exploded perspective view of a con- 
exchangeable LCD unit such that a replacement of different ventional notebook computer illustrating an attachment 
size LCD unit is made possible. device for removable screen thereof; 

2. Related Art 10 FIG. 2 is a perspective view schematically showing an 
The operating principle of a liquid crystal display (LCD) attachment device for removable screen of notebook coni- 

is that the direction of a rod-shaped crystal molecule is piilcr according to the invention; 

subject to change by a current applied thereon. Typically, a FIG. 3 is a perspective view of bracket shown in FIG. 2; 

LCD is incorporated in digital watch, notebook computer, or piQ 4 ^ cross-sectional view showing the securing of 

the like due to the low current consumption feature. Hence, 15 bradcet and printed circuit board by screw of FIG: 2; and 

LCDs are particularly suitable for long time showing. An 3 ^ ^^^^ 4 ^^^^^ ^ ^ is 

attachmentdeviccforcoup mga LCD unit 10 to the Ixjdy 20 ^ody of notebook computer for enhancing the 

of a conventional notebook computer is shown m FIG. 1. bracket and body by screw of FIG. 2. 
The assembly process is detailed below. First couple one 

ends of cable 131 to screen 10 and LCD energy converter 11 20 DETAILED DESCRIPTION OF THE 

respectively. Then pass both the other ends of cable 131 INVENTION 

through a tube member on body 20. Next couple both the or* xTir^ 1 *i, t. nr^i^ /v j * » 

other ends of cable 131 to maLboard in the body 20 of ^. '^j^^^Vi^n f / ^^ere is shown a LCD (hquid crystal 

notebook computer by soldering (in most cases). Body 20 display) umt 10 of notebook computer cons^m 

and LCD unit 10 are a,upled together by means of a pair of 25 d^nce w,th theinvention^ A connector 105 is fixed to a 

hinges 101. Hinge 101 h^ a pair of hol« 1011 and 1012. As P?°^.^ ^r"?^ 

f . * J • • r n *!. u u 1 104 IS placed the bottom of LCD unit 10. Then secure LCD 

such, it IS possible to drive a pair of screws 31 through hole . ^JT. i-..^ ^ 

im and W12 to secure LCD unit 10 to body 20. In view 1» '° ^ offtebook computer by ™ans of 

c , i ♦J- engagement members 102 secured to hinges 101. And body 

of above, such process is tedious and time consummg, ^J'. ^. . „ . ... x,^^ j ^«/» 

XM * • • -ui * 1 _ ♦u ^ ♦u 20 mcludes all members, mamboard, VGA card, case, CPU 

Moreover, it is mipossible to replace the screen with one 30 ^ ■ . r . i. % . a l _i . 

•*t. j <r * • / 1 ^ *u ^ 4- etc., except screen to form a notebook computer. A bracket 

with different size (e.g., larger one) m this configuration. ^M-i^jjii. ^ c * . 

^. . ' \ . * ■ Ji* '^L. 103 is extended from one end of one eneacement member 

Further, it is required to buy a new housmg compaUble with ^r: 7. uuui uu^^ ^uu ui. uik ^o^wu^^m ""^"^ 

a larger screenlo be installed. In an extreme ca^, user has for engagi^ with omnectM 105. I^^^^ board 

to buy a newnotebook computer if a replacement of a larger ^ clectocaUy coupled to LCD umt 10 and LCD energy 

screen is desired. TTiis is not economical, thus causing a 35 °f ^ ^^^^^^^ ''^"^ ^Jf; 

great burden to user. f «»Pf <^^°f ^°g»e»°g^ « '^"P^f ^ 

^ on body 20 of notebook computer. This elimmates the 

SUMMARY OF THE INVENTION wiring process as experienced in the prior art, resulting in a 

It is therefore an object of the present invention to provide reduction of assembly time and cost. Also, this makes a 

a notebook computer with exchangeable LCD (liquid crystal 40 replacement of different size LCD unit possible. 

display) unit The notebook computer is advantageous for Flexible circuit board 106 is piece-like member. Rexible 

being easy in assembly. Also, a replacement of different size circuit board 106 is capable of flexibly forming as a roll or 

LCD unit is made possible. an S for ease of being received. Flexible circuit board 106 

The advantages of the present invention are realized by ^ coupled to LCD unit 10 and LCD energy converter 11 

providing a notebook computer with exchangeable LCD 45 respectively. Flexible circuit board 106 is also coupled to 

unit. The notebook computer comprises a plurality of hinges printed circuit board 104 by means of layout of wiring. 

on the LCD unit for securing the LCD unit to the body; a Preferably, a number of pins are reserved in connector 105 

connector secured to the bottom of the LCD unit by fixing for future expansion such as for the purpose of bluetooth. 

to a printed circuit board which is electrically coupled to the Preferably, the circuit board 106 is enclosed by a dxu-able 

LCD unit and a LCD energy converter; a plurality of 50 material such as PVC for prolonging the useful life thereof. 

engagement members secured to the hinges for coupling the After connector 105 is soldered to printed circuit board 

LCD imit and the body together; a bracket extended from 104, screws 34 and 35 are driven through holes 1031 and 

one end of one of the engagement members for securing to 1032 respectively to secure both connector 105 and printed 

the printed circuit board; and a receptacle on the body circuit board 104 to bracket 103. Referring to FIG. 3, secure 

engaged with the connector. This eliminates the wiring 55 hinges 101, engagement members 102, and brackets 103 to 

process as experienced in the prior art, resulting in a LCD unit 10 by driving screws 37, 38, and 36 through holes 

reduction of assembly time and cost. Also, this makes a 1011, 1012, and 1033 respectively. Body 20 of notebook 

replacement of different aze LCD unit possible. computer consists of an upper bousing 21 and a lower 

Further scope of applicability of the present invention will housing 22 (see FIG. 2). Screw 32 is driven through hole 

become apparent from the detailed description given here- 60 1021 to secure to upper housing 21. Screw 33 is driven 

inafter. However, it should be understood that the detailed through hole 1022 to secure to lower bousing 22. Thus this 

description and specific examples, while indicating pre- attachment ensures a securing of LCD unit 10 to body 20. 

ferred embodiments of the invention, are given by way of Referring to FIG. 4, two fixing screws 107 are driven 

illustration only, since various changes and modifications through printed circuit board 104 and holes 1031 and 1032 

within the spirit and scope of the invention will become 65 to secure to bracket 103. Fixing screw 107 has a projection 

apparent to those skilled in the art from this detailed descrip- 1071 between head 1072 and screw thread portion 1073 on 

tion. the ^aok. The diameter of projection 1071 is smaller than 
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that of head 1072 but larger than that of screw thread portion 
1073. Also, the diameter of projection 1071 is slightly 
smaller than the diameter of bole 1041. As such, there is a 
desired tolerance between printed circuit board 104 and 
projection 1071 after fixing screw 107 is driven through, 5 
Further, the length of projection 1071 is slightly larger dian 
the thickness of printed circuit board 104. Hence, there is a 
tolerance between the bottom of head 1072 and the top of 
printed circuit board 104 after fixing screw 107 is driven 
through. Such tolerances may permit a fine adjustment of 10 
printed circuit board 104 for compensating a minor mis- 
alignmeot between the engaged connector 105 and recep- 
tacle 201. Thus the installation of screen 10 is made pos- 
sible. 

Referring to FIG. 5, a pad (e .g., made of metal or the like) 
202 is provided in body 20 of notebook computer for 
enhancing the securing of LCD unit 10 and body 20 by two 
screws 32^ (as shown in FIG. 3). It is known that a 
notebook computer should be made as small as possible with 
respect to weight in order to be portable. Hence, upper 20 
housing 21 and lower housing 22 of body 20 of notebook 
computer is typically formed of lightweight plastic material 
or the like. This, however has a drawback of potential 
weakness in structural strength of notebook computer. This 
is the reason for the provision of pad 202. ^5 

The invention being thus described, it will be obvious that 
the same may be varied in many ways. Such variations are 
not to be regarded as a departure from the spirit and scope 
of the invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be included ^ 
within the scope of the following claims. 

What is claimed is: 

1. A notebook computer with exchangeable LCD unit 
comprising: 
a body; 

a LCD unit using a plurality of hinges for securing to the 
body; 
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a connector secured to the bottom of the LCD unit by 
fixing to a printed circuit board which is electrically 
coupled to the LCD unit and a LCD unit energy 
converter by means of a flexible circuit board; 

a plurality of .engagement members secured to the hinges 
for coupling the LCD uinit and the body together; 

a bracket extended &om one end of one of the engagement 
members for securing to the printed circuit board; and 

a receptacle on the body being engaged with the connec- 
tor. 

2. The notebook computer of claim 1, wherein the con- 
nector is soldered to the printed circuit board. 

3. The notebook computer of claim 1, wherein the printed 
circuit board comprises at least two holes each being driven 
through by a fixing screw to secure the printed circuit board 
and the connector to the bracket, the fixing screw comprises 
a screw thread portion on the shank and a projection between 
the head of the fixing screw and the screw thread portion, the 
diameter of the projection is smaller than that of the head but 
larger than that of the screw thread portion, and the diameter 
of the projection is smaller than the diameter of the hole such 
that there is a tolerance between the printed circuit board and 
the projection after the coimector is secured. 

4. The notebook computer of claim 3, wherein the length 
of the projection is larger than the thickness of the printed 
circuit board sudi that there is a tolerance between the 
bottom of the head and the top of the printed circuit board 
after the connector is secured. 

5. The notebook computer of claim 1, further comprising 
a durable material for enclosing the flexible circuit board. 

6. The notebook computer of claim 1, further comprising 
a plurality of screws for securing the hinges to the body and 
a pad in the body being driven through by the screws. 

« « * « * 
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